Abstract. Mouse embryonic fibroblasts that are deficient in the two mannose 6-phosphate receptors (MPRs) MPR 46 and MPR 300 missort the majority (1>85 %) of soluble lysosomal proteins into the medium. Human MPR 46 and MPR 300 were expressed in these cells to test whether overexpression of a single type of MPR can restore transport of lysosomal proteins to lysosomes. Only a partial correction of the missorting was observed after overexpression of MPR 46. Even at MPR 46 levels that are five times higher than the wildtype level, more than one third of the newly synthesized lysosomal proteins accumulates in the secretions. Twofold overexpression of MPR 300 completely corrects the missorting of lysosomal enzymes. However, at least one fourth of the lysosomal enzymes are transported along a secretion-recapture pathway that is sensitive to mannose 6-phosphate in medium. In control fibroblasts that express both types of MPR, the secretion-recapture pathway is of minor importance. These results imply that neither overexpression of MPR 46 nor MPR 300 is sufficient for targeting of lysosomal proteins along intracellular routes.
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M
AMMALIAN cells possess two distinct mannose 6-phosphate receptors (MPRs) 1 that both mediate the transport of newly synthesized soluble lysosomal enzymes from the trans-Golgi network (TGN) to a prelysosomal compartment within the endocytic route (for review see Kornfeld, 1992; Kornfeld and Mellman, 1989) . Both MPRs are type I transmembrane glycoproteins and have an apparent molecular weight of 46,000 (MPR 46) (Hoflack and Kornfeld, 1985) and 300,000 (MPR 300) (Kornfeld, 1992) . The extracytoplasmic domain of MPR 46 is homologous to each of the 15 repeating units that build the extracytoplasmic domain of MPR 300. The two MPRs recycle constitutively between the TGN and the endosomal compartment. In addition, they recycle between the endosomal compartment and the cell surface; however, only the MPR 300 is capable of binding ligands at the cell surface and mediating their internalization. In addition to the mannose 6-phosphate (Man6P)-containing lysosomal proteins, MPR 300 binds and internalizes the nonglycosylated insulin-like growth factor II (IGF II). Although this property is important for controlling the extracellular level of IGF II (Filson et al., 1993) , it is unclear whether binding of IGF II to MPR 300 induces a trans-membrane signaling (Okamoto et al., 1990; K6rner et al., 1995) .
The role of MPRs in the biogenesis of lysosomes is illustrated by the excessive secretion and intracellular deficiency of lysosomal proteins in cells from patients with 1-cell disease, which lack the phosphotransferase required for the biosynthesis of the Man6P-containing recognition marker on lysosomal enzymes (Kornfeld and Sly, 1995) . Cell lines deficient in MPR were obtained from mice with a targeted disruption of the respective MPR gene (K~ster et al., 1993; Ludwig et al., 1993; Wang et al., 1994; Pohlmann et al., 1995) or from tumors (Gabel et al., 1993) . Analysis of these cell lines has shown that each of the two MPRs contributes to the targeting of newly synthesized lysosomal proteins, and that the complements of lysosomal enzymes that are transported by either receptor are distinct but largely overlapping.
Attempts to correct the missorting of lysosomal proteins in cells that are deficient in MPR 300 but contain wild-type levels of MPR 46, by transfection of either receptor, showed that reexpression of MPR 300 can restore the sorting (Lobel et al., 1989; Johnson and Kornfeld, 1992a) , while overexpresssion of MPR 46 can only partially compensate for the loss of MPR 300 (Watanabe et al., 1990; Ma et al., 1991; Johnson and Kornfeld, 1992b) . In the present study, we have used mouse embryonic fibroblasts that lack MPR 46 and MPR 300 due to targeted disruption of their MPR genes (Pohlmann et al., 1995) to express different levels of MPR 46 or MPR 300. Analysis of the phenotype of these cells revealed that sorting of lysosomal proteins to lysosomes can only be partially restored by ex-pression of MPR 46, while it can be fully restored by expression of MPR 300. However, at least one fourth of the lysosomal proteins that are sorted to the lysosomes reach them via a pathway, which is barely used in wild-type cells. This pathway is sensitive to the presence of Man6P in the medium and is likely to involve secretion followed by MPR 300-mediated endocytosis. These results imply that neither MPR is sufficient to mediate transport of lysosomal proteins to lysosomes along intracellular routes.
Materials and Methods

Cells and Cell Culture
Mouse embryonic fibroblasts (MEF) from day 12.5 embryos were grown in DME supplemented with Glutamax-I (GIBCO BRL, Gaithersburg, MD) and 10% FCS (Pohlmann et al., 1995) . The genetic background of the mice embryos used to establish MEF represents a mixture of C57BL/ 6J and 129/SvJ (Pohlmann et al., 1995; K6ster et al., 1993; Wang et al., 1994) . It should be noted that control MEF and MPR-deficient cells (mpr-MEF) are genetically heterogenous, representing different mixtures of the C57BL/6J and 129/SV genomes.
Immortalization
MEF (3 × 105) on a 6-cm dish were incubated with 1 × 106 SV-40 t-virions (Feunteun et al., 1988) in 1 ml of medium for 1 h at 37°C. After addition of 4 ml of medium, the cells were grown overnight. The next morning the medium was changed. Cells were grown for ~10 d; foci were isolated and grown to confluency.
Transfections
2 × 105 immortalized MEF deficient in MPR 46 and MPR 300 (mpr-MEF; Pohlmann et al., 1995) were seeded on 6-cm dishes and grown overnight. 20 Ixg pMPSV/pBHE~:terived vectors (Artelt et al., 1988) containing the human MPR 46 or MPR 300 cDNA plus 2 ~g pGkhygro DNA (Mortensen et al., 1991) as selection marker were transfected with the calcium phosphate technique (Chen and Okayama, 1987) . 2 d after addition of DNA, ceils were washed twice with PBS and transferred to media containing 100 ixg/ml hygromycin (Calbiochem-Novabiochem GmbH, Bad Soden, Germany). The hygromycin concentration was increased by 100 I~g/ml every day up to 500 Ixg/ml. Resistant clones were picked after 10-12 d and tested for expression.
Expression Levels
For determination of the relative amounts of human MPR 46 and MPR 300, the iodinated mAbs 21D3 and 2C2 recognizing luminal epitopes of the MPR 46 and MPR 300, respectively, were used (Chao et al., 1990) . For determination of the surface-associated MPRs, the incubation with the mAbs was performed in the absence of saponin.
Secretion of Lysosomal Enzymes
MEF were cultured for 24 h on 35-mm dishes supplemented with 10% FCS in which the lysosomal hydrolases had been inactivated (von Figura, 1978) . Cells and media were analyzed for the activity of lysosomal enzymes.
Lysosomal Enzyme Assays
Lysosomal acid phosphatase was measured as described using p-nitrophenylphosphate as substrate . Other lysosomal enzymes were detected using fluorimetric assays as described (K6ster et al., 1994) .
Metabolic Labeling and Immunoprecipitation
MEF on 35-mm dishes were incubated in methionine-free medium for I h, and then labeled for 1 h (cathepsin D) or 6 h ([3-glucuronidase) with [35S]methionine (Amersham Buchler GmbH, Braunschweig, Germany) in the same medium containing 4% dialyzed FCS. During the following chase for 6 h (cathepsin D) or 16 h (13-glucuronidase), the medium was supplemented with 0.25 mg/ml methionine. Immunoprecipitation was done from cells and media as described (Waheed et al., 1988) with antisera specific for mouse cathepsin D (Pohlmann et al., 1995) or for mouse 13-glucuronidase. The antiserum specific for mouse 13-glucuronidase was kindly provided by R. Swank (Roswell Cancer Institute, Buffalo, NY). Radioactivity incorporated into the enzyme polypeptides was quantified by densitometry using a Hewlett-Packard Scan Jet 4c/T (Palo Alto, CA) and the program WinCam 2.2. 300 
Chromatography on MPR 46 and MPR
Affinity Columns
The media obtained after labeling were subjected to chromatography on MPR 46 and MPR 300 affinity columns as described (Pohlmann et al., 1995) .
Comparison of Level of Recombinant and Wild-type MPR
To compare the level of recombinant MPR 46 with the level of MPR 46 in control MEF, Western blots of cell extracts (50 mg protein) of control MEF and mpr-/MPR 46 clone III and V were probed with an antiserum against the cytoplasmic tail of MPR 46 (MSC1; Klumperman et al., 1993) and an ECL light-based immunodetection system (Amersham Buchler GmbH) were used. The films were analyzed by densitometry as described under metabolic labeling and immunoprecipitation. A comparison of the binding of p~I]21D3 and of the tail antibody indicated that binding of 13,400 cpm [125I]21D3/mg cell protein is equivalent to the level of endogenous MPR 46 in control MEF.
For MPR 300, an antiserum reacting with the mouse and the human receptor at comparable affinity was not available. To correlate the levels of recombinant MPR 300 with that of endogenous MPR 300 in MEF, cells were metabolically labeled for 16 h in the presence of [35S]methionine. The human and mouse MPR 300 were quantitatively immunoisolated using antisera raised against the human (yon and the rat (Geuze et al., 1985) MPR 300. After separation by SDS-PAGE, the radioactivity incorporated into MPR 300 was quantified by densitometry and referred to that incorporated into MPR 300 of control MEF.
Endocytosis of Arylsulfatase A
[125I]Arylsulfatase A was used as a tracer of MPR-dependent endocytosis as described (Bresciani et al., 1992) .
Immunofluorescence
MEF were grown on glass coverslips for 1 d. The cells were fixed with paraformaldehyde and permeabilized with 0.5% saponin. Cathepsin D was immunostained using a rabbit antiserum (Pohlmann et al., 1995) , lamp 1 using a monoclonal anti-mouse rat hybridoma medium (1D4B; Developmental Studies Hybridoma Bank, Iowa City, IA), mouse MPR using a rabbit antiserum against the cytoplasmic MPR 46 tail (Klumperman et al., 1993) , and an affinity-purified anti-rat MPR 300 antibody from rabbit (Geuze et al., 1985) . The transfected human MPR 46 was immunostained with a rabbit affinity antibody directed against human MPR 46, and the human MPR 300 with a goat antiserum against human MPR 300.
The primary antibodies were detected with goat anti-rabbit Texas red, donkey anti-rabbit 5-([4,6-dichlorotriazin-2-yl] amino) fluorescein and goat anti-zrat 5-([4,6-dichlorotriazin-2-yl] amino) fluorescein (Dianova GmbH, Hamburg, Germany). After embedding in Mowiol (CalbiochemNovabiochem GmbH), fluorescence was examined using a confocal laser scanning microscope (LSM 2; Zeiss, Oberkochen, Germany) with the filter combinations described (Schulze-Garg et al., 1993) .
Results
Sorting of Lysosomal Enzymes in Immortalized MEF
To obtain MEF cell lines that stably express different levels of MPR 46 or MPR 300, MPR-deficient cells (mpr-MEF) were immortalized before transfection. The cells were immortalized by infection with an SV-40 virus deficient in the small t-protein (Feunteun et al., 1978) . To examine the effect of immortalization on transport of lysosomal enzymes, control MEF and mpr-MEF were analyzed before and after immortalization for various parameters.
These included morphology of lysosomes and late endosomes by staining for the lysosomal membrane glycoprotein lamp 1. Furthermore, the distribution between cells and medium for lysosomal enzymes known to be transported via MPR was determined either by measuring the activity in cells and medium (~-hexosaminidase, ~-glucuronidase, 13-galactosidase, [3-mannosidase, Ot-L-fucosidase) or by metabolic labeling of cells and quantitation of newly synthesized [3-glucuronidase in cells and medium. The resuits indicated that immortalization neither affects the morphology of lysosomes and late endosomes nor the sorting of the lysosomal enzymes in control and mpr-MEF (for values of immortalized cells, see below). All further experiments were performed with immortalized MEF.
Expression and Distribution of Transfected MPR 46 and MPR 300 in mpr-MEF
mpr-MEF were transfected with cDNAs encoding human MPR 46 or human MPR 300. Stably expressing clones were selected, subcloned, and analyzed for the expression of MPRs by the binding of aESI-labeled mAb directed against human MPR 46 (mAb 21D3) or human MPR 300 (mAb 2C2). For further analysis, clones were selected that expressed receptor levels varying by about one order of magnitude (see Tables I and II) . To compare the level of the recombinant MPR 46 with that of the endogenous mouse MPR, Western blots were probed with an antiserum against the cytoplasmic tail of MPR 46, which is identical in mouse and man. The level of recombinant MPR 46 in the clones I-V was 0.4-up to 5.1-fold of that of endogenous MPR 46 (Table I) .
For MPR 300, an antiserum reacting with the mouse and the human receptor at comparable affinity was not available. MEF cells were therefore metabolically labeled for 16 h with [35S]methionine, and cell lysates were prepared for quantitative immunoprecipitation of human and mouse MPR 300. Assuming that mouse and human MPR 300 have a similar stability and content of methionine, the ra- dioactivity incorporated into MPR 300 is a relative measure for its concentration. The data suggested that the level of recombinant MPR 300 in clones A-D varies between 0.2-and 2.2-fold of the endogenous MPR 300 (Table II). The fraction of recombinant MPR accessible at the cell surface to iodinated antibodies was ~10% for MPR 46 and 10-20% for MPR 300. In general the fraction at the cell surface was higher when the expression level was lower (Tables I and II) . The subcellular distribution of the receptors as visualized by indirect immunofluorescence was comparable to that of the endogenous MPR in control MEF (not shown). The effect of MPR expression on the morphology of organelles containing lamp 1, which serves as a marker for late endosomes and lysosomes, was dramatic. In mpr-MEF, the lamp 1-positive structures are grossly enlarged vesicles occupying most of the cytoplasm (Fig. 1 a) . After expression of MPR 46 (Fig. 1 c) or MPR 300 (Fig. 1 e) , the number of lamp 1-positive vesicles increased and their size decreased, the smaller vesicles being preferentially located in the cell's periphery, similar to lamp 1-positive vesicles in control MEF (Fig. 1 g) . Furthermore, expression of MPR 46 or MPR 300 resulted in an accumulation of cathepsin D in the lamp 1-positive vesicles (see Fig. 1, right) .
Sorting of Lysosomal Enzymes in mpr-MEF Expressing Human MPR 46 or MPR 300
To assess the efficiency of the sorting of soluble lysosomal enzymes, cells were incubated for 24 h in a defined medium, and the activity of five lysosomal enzymes known to be transported via MPR was determined in the cells and the medium (Fig. 2) . In mpr-MEF, the activity recovered in the medium accounted for 85-95% of the total activity in cells and medium. With increasing levels of MPR 46 or MPR 300, the fraction of secreted enzyme decreased. MPR 300 levels 1.5-and 2.2-fold higher than those in control MEF were sufficient to reduce the fraction of secreted enzyme to values close to those in control MEF. In contrast, MPR 46 levels even five times higher than those in control MEF corrected secretion only partially by reducing the excessive secretion to about half (Fig. 2, left) .
The cell-associated activity of lysosomal enzymes increased with increasing levels of MPR 46 or MPR 300. A1- though overexpression of M P R 46 corrected the missorting only partially, the level of intracellular activity reached values close to those in mpr M E F overexpressing M P R 300, in which missorting was fully corrected (Fig. 2, right) .
The lack of a correlation between correction of secretion and increase of intracellular activity may be in part ascribed to prolonged half-lives of lysosomal proteins in cells such as m p r -/ M P R 46 that secrete part of their lysosomal proteinases. It should be noted that the genotype of m p r -M E F expressing different levels of M P R is different from that of the control M E F (see Materials and Methods) . This may explain why for some lysosomal enzymes (e.g., 13-mannosidase), the intracellular activities were different in control M E F and m p r -M E F with a fully corrected secretion as in m p r -/ M P R 300 clone D.
As a control, the activity of lysosomal acid phosphatase, which is targeted to lysosomes via an MPR-independent mechanism, was determined and found to be similar in transfected and nontransfected m p r -M E F and in control M E F (Fig. 2, right) .
To examine the corrective effect of M P R 46 and M P R 300 on the sorting of a larger number of lysosomal proteins, secretions of metabolically labeled M E F were subjected to affinity chromatography on columns substituted with M P R 46. These secretions contain all Man6P-containing lysosomal proteins that escaped sorting to lysosomes. The fraction of polypeptides that bound to the receptor column and eluted with Man6P was quantified and characterized by S D S -P A G E (Fig. 3) . About 9% of the labeled polypeptides in secretions of m p r -M E F bound in a Man6P-dependent manner to the column, representing a mixture of >15 distinct lysosomal proteins. In secretions of control MEF, H1% of the labeled polypeptides were represented by lysosomal proteins.
Expression of increasing levels of M P R 46 or MPR 300 decreased the frequency of Man6P-containing polypeptides in secretions to 3.8% in m p r -/ M P R 46 clone V and to 1.3% in m p r -/ M P R 300 clone D (Fig. 3) . The same results were obtained when the secretions were passed over an affinity column substituted with MPR 300 (results not shown). To follow directly the transport of newly synthesized lysosomal enzymes, cells were metabolically labeled with [35S]methionine, and then chased to allow the newly synthesized polypeptides to be transported to their final destination in either lysosomes or secretions. [3-Glucuronidase and cathepsin D were immunoprecipitated from extracts of cells and media, separated by SDS-PAGE, and quantified by densitometry (Fig. 4) . m p r -M E F secreted 95% of the newly synthesized 13-glucuronidase and 94% of cathepsin D, while control MEF secreted only 5% of 13-glucuronidase and 2% of cathepsin D. The mpr-/MPR 46 clone V (see Table I ) secreted 59% of 13-glucuronidase and 90% of cathepsin D. In the secretions of the mpr-/MPR 300 clone D (see Table II ), <1% of [3-glucuronidase and 47% of cathepsin D were recovered (Fig. 4) . The comparison of B-glucuronidase and cathepsin D illustrates that the effect of MPR expression on the sorting depends not only on the type of MPR expressed but also on the lysosomal protein analyzed.
We conclude from these results that overexpression of MPR 46 partially corrects the missorting of lysosomal enzymes in mpr-MEF, while overexpression of MPR 300 apparently normalizes the sorting of newly synthesized lysosomal proteins. For some lysosomal proteins for which cathepsin D is an example, overexpression of recombinant MPRs leads only to a minor or partial correction of the missorting.
Targeting of Lysosomal Enzymes via a Secretion-Recapture Pathway in MPR 300-expressing MEF
MPR 300 mediates internalization of lysosomal enzymes from secretions, while MPR 46 fails to mediate internalization, despite its presence at the cell surface and its recycling between cell surface and intracellular membranes (Stein et al., 1987) . In agreement with these earlier observations, we observed internalization of [125I]arylsulfatase A in MPR 300-expressing m p r -M E F and control MEF, but not in MPR 46-expressing m p r -M E F (not shown). It is therefore conceivable that in MEF expressing endogenous or transfected MPR 300, a fraction of the newly synthesized lysosomal enzymes that are recovered in lysosomes was first secreted, and then internalized through MPR 300-mediated endocytosis. To examine for the contribution of this secretion-recapture pathway to the sorting of newly synthesized [3-glucuronidase and cathepsin D, cells were metabolically labeled and subsequently chased in the absence or presence of 5 mM Man6P. The latter should prevent reuptake of the secreted enzymes.
Presence of Man6P in the medium of control MEF increased the fraction of secreted enzyme for 13-glucuronidase from 5 to 8% and for cathepsin D from 2 to 3%. In mpr-/MPR 300 clone D, however, presence of Man6P increased the fraction of secreted [3-glucuronidase from 0.9 to 24%, and that of cathepsin D from 47 to 70%. In m p r -M E F and mpr-/MPR 46 clone V, presence of Man6P did not affect the distribution of newly synthesized 13-glucuronidase and cathepsin D (Fig. 4) .
These data indicate that the secretion-recapture pathway is of minor importance for the targeting of newly synthesized [3-glucuronidase and cathepsin D in control MEF, and in mpr-/MPR 46 cells, while in mpr-/MPR 300 clone D cells, about one fourth of 13-glucuronidase and cathepsin D is transported to lysosomes via this pathway. Furthermore, presence of Man6P increased the fraction of secreted [3-hexosaminidase, [3-mannosidase, and C~-L-fUcosidase activity in mpr-/MPR 300 clone D but not in control MEF (Fig. 5) . This suggests that the secretion-recapture pathway is of general importance for transport of lysosomal proteins in mpr-/MPR 300 cells. In support of this finding, presence of 5 mM Man6P increased the frequency of Man6P-containing polypeptides in the secretions of mpr-/MPR 300 clone D from 0.7 to 3.3%, while in secretions of control MEF or mpr-/MPR 46 cells, their frequency was but marginally increased (shown for control MEF and mpr-/MPR 300 in Fig. 6 ).
When mpr-/MPR 300 clones with different expression levels of MPR 300 were examined, it became apparent that only in the cells in which the level of recombinant MPR 300 was 1.5-and 2.2-fold higher than that of endogenous MPR 300, the secretion-recapture pathway contributed to the sorting of lysosomal proteins. In cells with lower expression levels (0.17-and 0.88-fold of endogenous level), sorting via the secretion-recapture pathway was below the limit of detection. This is illustrated in Fig. 7 for the sorting of newly synthesized [3-glucuronidase and cathepsin D, but it was similarly observed when the activities of lysosomal enzymes or the frequency of Man6P-containing polypeptides were determined in the secretions of these clones (not shown).
D i s c u s s i o n
The analysis of the delivery of lysosomal enzymes to lysosomes in m p r -M E F overexpressing MPR 46 or MPR 300 clearly demonstrates that overexpression of MPR 46 cannot compensate for the loss of MPR 300, while overexpression of MPR 300 can compensate for the loss of MPR 46. However, a considerable fraction of lysosomal enzymes is delivered to lysosomes in mpr-/MPR 300 via a secretionrecapture pathway, which is barely utilized in control cells.
The inability of MPR 46 to compensate for the loss of MPR 300 was predictable from earlier studies that showed that overexpression of MPR 46 in tumor cell lines deficient in MPR 300 restored missorting of lysosomal enzymes only partially (Watanabe et al., 1991; Ma et al., 1991; Johnson and Kornfeld, 1992b) . Although this would indicate that the fraction of newly synthesized lysosomal enzymes, which is secreted, did not bind to MPR 46 in the TGN, it is more likely that all ligands became bound, but dissociated from the receptor at a site from where they are secreted in part. In line with this assumption, overexpression of MPR 46 in cells that express wild-type levels of MPR 300 was found to induce the secretion of up to half of the newly synthesized lysosomal enzymes (Chao et al., 1990) . The observation that MPR 46 mediates sorting of about half of newly synthesized lysosomal enzymes when overexpressed in mpr-cells (this study), while it induces secretion of about half of newly synthesized lysosomal enzymes, when overexpressed in MPR 3000containing cells (Chao et al., 1990) , is best explained by the assumption that MPR 46 can bind all newly synthesized lysosomal enzymes in the TGN, but discharges ligands at a site from where they can access the medium. The dissociation may Figure 6 . Effect of mannose 6-phosphate on the secretion of lysosomal proteins. Control MEF and mpr-/MPR 300 clone D ceils were metabolically labeled in the presence or absence of 5 mM mannose 6-phosphate, and the secretions were passed over an MPR 46 affinity column (see legend to Fig. 3 ). apply preferentially for low affinity ligands. Early endosomes, from where released ligands would be secreted as well as transferred to lysosomes, have been proposed as the site of dissociation (Chao et al., 1990) .
In earlier studies by Lobel et al. (1989) and Johnson et al. (1992a) , overexpression of bovine MPR 300 in an MPR 3000deficient clone of mouse L-cells was found to correct the sorting of cathepsin D close to normal levels. In MPR 3000deficient cells, 30°50% of newly synthesized cathepsin D was intracellularly retained. This fraction increased to 77-88% after overexpression of MPR 300, as compared with 95% in the parent L-cells expressing endogenous MPR 300. Targeting of cathepsin D was largely insensitive to the presence of Man6P in the medium (Johnson and Kornfeld, 1992a) . Since the mouse L-cells contain the endogenous MPR 46, these findings are comparable to those made in this study, where sorting of newly synthesized lysosomal proteins in control MEF was found to be largely insensitive to the presence of Man6P in the medium.
The observation that the correction of missorting of lysosomal proteins in MPR-deficient MEF by overexpression of MPR 300 was in part due to transport along a route sensitive to Man6P came therefore as a surprise. It indicates that even in cells overexpressing MPR 300, part of the newly synthesized lysosomal proteins may escape binding to the receptor and become secreted (a), or that part of the MPR 300-1igand complexes is transported to a The results of this study clearly indicate that a single type of MPR, even if overexpressed, is not sufficient for targeting the complement of lysosomal proteins to lysosomes along the normal intracellular route. Apparently, the fraction of lysosomal proteins that is normally transported by either MPR 46 or MPR 300 cannot be transported via the other receptor, either because its binding capacity in TGN is too low or because it releases part of its ligands at a site from where they are released into the medium. The former appears to apply for MPR 300, the latter for MPR 46.
